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ABSTRACT : 

PURPOSE: The base material which forms the outer structure of the 
trough is provided, on its inner surface, with an insulating layer, a 
specific heat- generating layer and a protecting layer, so that the 
slag is prevented from solidifying in the inner surface of the trough 
and rock wool of high quality is obtained without coating. 

CONSTITUTION: The base I of a heat-resistant material such as iron 
in lined with a fire-proofing material such as ceramic fibers in its 
inner surface to form an insulating layer 2, the layer 2 is provided 
on its inner surface, with a heat-generating layer 3 which is 
prepared by embedding electric heaters 5 in a refractory material 
such as high alumina castable refractory, further, a protecting layer 
4, which contacts with the sla g is formed with a heat-resistant, 
corrosion-resistant material such as carbon plates on the heat- 
generating layer 3 . As a refractory for the insulating layer 2, are 
cited silica fiber, alumina fiber carbon fiber in addition to ceramic 
fiber and silicon carbide or high alumina is used as a heat- 
resistant, corrosion-resistant material for the protecting layer 4. 
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The base, insulation formed on the inside of the base, heating layer including 
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solidified. Applicable to prodn. of fibres. 
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Japanese Published Unexamined (Kokai) Patent Application No. S61-222939, published 
October 3, 1986; Application No. S60-61803, fded March 28, 1985; Int. CI. 4 : C93B 37/085; 
Inventor(s): Masayuki Takada et al.; Assignee: Nippon Steel Chemical Corporation; 
Japanese Title: Kanetsu Torafu (Heating Trough) 

Specification 

1. Title of Invention 
Heating Trough 

2. Claim 

A heating trough, characterized by providing the following layers: a heat insulating 
layer in the inner surface of a substrate that forms the outer shape of the trough; a heat 
generating layer made of a fire retardant material with a heat generating element embedded 
in the inner surface of the heat insulating layer; a protective layer in the inner surface of the 
heat generating layer, which is in contact with a fused material stream. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to troughs for running a fused material stream (so-called slag) 
wherein the raw materials of mineral fibers such as rock wool are fused. 

[Prior Art] 

As for a conventional production of the mineral fibers, blast furnace slag or natural 
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rocks such as basalt and diabase are fused by using electric furnaces or the raw materials are 
mixed with coke, and the mixtures are fused in air blast fusion furnaces (cupolas). The slag is 
introduced into drafts making devices from tap holes via troughs so as to produce rock wool. 

The troughs are designed in Fig.2 as follow. A substrate 1 whose cross-section is an L 
shape and whose interior is made of a hollow shell forms the outer shape. This inner hollow 
functions as a circulating circuit 6 for cooling water. 

As for the trough with this structure, a large amount of a coating (so-called a slag 
coating) due to a coagulated substance is formed to the contact surface with the inner surface 
of the trough. When the slag coating is cleaned up, a slag lump is mixed into a rock wool 
product. If a coating occurs to the tip of the trough, a falling location of the slag inside the 
drafts making device displaces. The displacement of the falling location gives a significant 
effect on the quality of the product. This effect is critical with respect to the operation and the 
maintenance of the product quality. 

[Problem of Prior Art to Be Addressed] 

The present invention is produced to offer a trough with a structure to prevent a 
generation of the slag coating. 

[Measures to Solve the Problem] 

In order to eliminate the aforementioned disadvantage, the invention is as a heating 
trough, characterized by providing the following layers: a heat insulating layer in the inner 

2 



surface of a substrate that forms the outer shape of the trough; a heat generating layer made 
of a fire retardant material with a heat generating element embedded in the inner surface of 
the heat insulating layer; a protective layer in the inner surface of the heat generating layer, 
which is in contact with slag. 

As the invention is described in detail with reference to the drawings, Fig.l is a 
horizontal cross-sectional view illustrating a trough. A heat insulating layer 2 with a fire 
retardant heat insulating material such as a ceramic fiber lined in the inner surface of heat 
insulating iron substrate 1 is formed. A heat generating layer 3 with a kanthal wire (a Mo-Si 
heat generating element) heating element 5 embedded in the inner surface of heat insulating 
layer 2, such as a high alumina castable fire retardant material, is provided. A surface layer 
4 that is brought into contact with slag is formed onto the upper surface of heat generating 
layer 3, more specifically the inner most surface, by using a heat and corrosion resistant 
material such as a carbon plate. 

Other than the ceramic fiber, a silica fiber, an alumina fiber and a carbon fiber are 
used as fire retardant heat insulating materials for heat insulating layer 2. Other than the 
carbon plate, silicon carbide and high alumina are used as heat and corrosion resistant 
materials for surface layer 4. 

[Effect] 

According to the trough of the invention that has the aforementioned structure, by 
running current to heating element 5, surface layer 4 that is in contact with slag is maintained 
at a high temperature using a heat generated from heating element 5. Accordingly, the slag will 
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not solidify in the inner surface of the trough. No coating occurs. As a result, a slag lump will 
not flow into the drafts making device, and no coating occurs to the tip of the trough. The 
falling point of the slag in the drafts making device is stabilized. Subsequently, high quality 
rock wool can be produced. 

Using the embodiment, the performance of the trough by the invention is described 
hereinbelow in detail. 

[Embodiment] 

Using a trough that comprises the following layers: ceramic fiber heat insulating layer 
3 in the inner surface of iron substrate 1; heat generating layer 3 with kanthal wire heating 
element 5 embedded in an alumina castable fire retardant material; a carbon plate lined on 
the most inner section as surface layer 4, the surface temperature of the carbon plate, the 
temperature of the heater (heating element) and the shell temperature are measured, the table 
as shown below indicates a relationship among these temperatures. 



Table (°C as the temperature unit) 



Surface temperature 


Heater temperature 


Shell temperature 


(Please refer to the original 
descriptions) 



















At a testing that actually induces slag by the trough, the heater is heated to 1000 °C in 
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advance 2 hours before slag is ejected from a cupola. After the ejection of the slag, an input 
to the eater is reduced as the temperature of the ejected slag gradually increases. The 
operation is finally performed at 800 °C. As a result, no cleaning is required for 14 hours to 
remove a slag coating. 

[Advantageous Result of the Invention] 

As described above, according to the trough of the invention, the generation of a slag 
coating is prevented. Thus, a high quality mineral fiber is stably produced. 

4. Brief Description of the Invention 

Fig.l is a horizontal cross-sectional view illustrating an example of a trough of the 
invention. Fig.2 is a horizontal cross-sectional view illustrating prior art trough. 

1... Substrate 
2...Heat insulating layer 
3.. .Heat generating layer 
4...Surface layer 
5...Heater 
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